Structural characterization of zinc-bound Zmp1, a zinc-dependent metalloprotease secreted by Clostridium difficile.
Proteases are commonly secreted by microorganisms. In some pathogens, they can play a series of functional roles during infection, including maturation of cell surface or extracellular virulence factors, interference with host cell signaling, massive host tissue destruction, and dissolution of infection-limiting clots through degradation of the host proteins devoted to the coagulation cascade. We previously reported the identification and characterization of Zmp1, a zinc-dependent metalloprotease secreted by Clostridium difficile, demonstrated that Zmp1 is able to degrade fibrinogen in vitro, and identified two residues necessary to the catalytic activity. In the present work, we solved the solution structure of Zmp1 by Nuclear Magnetic Resonance (NMR) and compared it with the recently solved X-ray structures of substrate-bound and substrate-free Zmp1, highlighting similarities and differences. We also combined the structural characterization to biochemical assays and site-directed mutagenesis, to provide new insights into the catalytic site and on the residues responsible for substrate specificity. The Zmp1 structure showed similarity to the catalytic domain of Anthrax Lethal Factor of Bacillus anthracis. Analogies and differences in the catalytic and in the substrate-binding sites of the two proteins are discussed.